An initial test to determine the effectiveness of SiS ZnO diffusion in a porous media consisted of measuring the penetration depth into 1 mm thick samples of PDMS (Polydimethylsiloxane). PDMS is commonly used in microfluidic devices and is known to permeate oxygen. Figure S1 summarizes results of this first control experiment. In this experiment H2O and DEZ were allowed to diffuse for 2 to 4 minutes per cycle. Longer residence times will allow the precursors to diffuse deeper into the material. 
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An initial test to determine the effectiveness of SiS ZnO diffusion in a porous media consisted of measuring the penetration depth into 1 mm thick samples of PDMS (Polydimethylsiloxane). PDMS is commonly used in microfluidic devices and is known to permeate oxygen. Figure S1 summarizes results of this first control experiment. In this experiment H2O and DEZ were allowed to diffuse for 2 to 4 minutes per cycle. Longer residence times will allow the precursors to diffuse deeper into the material. Figure S2 . Photos of infiltrated ZnO coating the underside a Si wafer piece. Range is in millimeters. Roughness of the Si wafer back side is of the order of several microns. Similar roughness can be found on the sample holder in the ALD tool. Photo indicates possible infiltration range in highly porous media can reach several millimeters. Figure S3 shows SEM images of untreated tooth sample. The untreated tooth sample went through the same oven pretreatment at 95 o C in vacuum as the treated samples. Figure S4 shows EDS spectra from an untreated tooth sample and the same sample after treatment. The plots clearly show that prior to treatment there is no detectable Zn. Figure  S5 shows EDS data of sample shown in Figure 3 of manuscript. Note that the Zn -K-shell signal drops to zero once the line scan passes over the edge of the tooth sample. This clearly implies that the noisy data from the tooth is from the infiltrated ZnO and not from any other background sources. 
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